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QA- 2002/12/3 



comb ^H^l ^^Hr 2.^ ^^Hr *W ^12 (Orthogonal Frequency 
Division Multiple Access, 0FDMA)<*fl 3^. 

2. tSfl^^jOL^V *}S= 7] #3 4^1 

a}-§- tfl^ofl J§- #3 -£-3. ^ritr ^-1" ^ comb 

4 □Lff 't^jl, comb -^H^r ^^Hr S^l^. 

3. -S-*l 

^2:^ ^o]B] Al^ofl tfl«(j ^Sfl />]--§- 7>¥ *fl«H*1 S^tH «fl^B|fe 

^ 7 fl^o^ ZL-f-S. ^€ comb ^3 'IN tfl-g-tj-fe ^^Hr <m ^1^1 

X(k)-fe ^*Hr W^Hr ^-^4 ^Hf, ^-71 ^ ^ X(k)» 

Al^l X(k)« <33 4L£. x(n)-n^r ©l^i-.S. ^ ^ JL^r ^<H1 ^«r*l^ £ 

4r§Hr ^ JfLg. 51.4? W ^ ^-71 <3 ^ ^M^l SMS^S-M 

x(n)« ^ *fl^S Sl**Hs ^Hd^ ^^-» 
'A. ^Jl^r -8-5. 



[tflSE] 

£. 2 
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#^ 13 *> : 2002/12/3 



mz ^-^34-, sflifi, ^ jsl^ 
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^*>: 2002/12/3 
WTO 3 33] 

3. 3} 57 ^ t}-^ ^ ^ ^ n ^{Frequency 1 } 

Hopping OFDMA Method and Apparatus Using Symbols of Comb Pattern} 



S.lafe ^efl^l OFDMAU^H #5^B]3 ^4^r 5^ 4€^r ^^*}7l 3tb H 

S.2±r comb 4JH^ ^r^Hr 5-^ OFDMA 

£.3£r €■ M^Hi 4^ ^^^S ^€ comb -S^-fr <8^*IM 

<IHH<*H comb ^4^r <4* €^«>7l $m 5L 

£5^ radix-2 DIF ^ l^c>l j=l cq 

S.6£r radix-2 DIT ^^bH^M ^S.. 

5L7£r DIF 3-§-€ ^ ^^H US. 

£9^ DIF ^B^l ^-g-^ <3 JH^ ^ofl JL#5L, 
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#^ 2002/12/3 



comb S.^ ^^^>7l JE^, 

£11-^ «^^A]^oil vfy&r ^-tiV^sl- ZLl-^o-j ^75>7fi ^^Hr ^ 

^^Hr cfl^oflA^ comb ^3 ^^Hr ^ 4^1* -£^*}7l 3m 

£.12^ ^3 ^AHoj) nq-eq- CO mb ^11*1 ^7> 34-^1 

5U3^r *^ ^^HH DIF^ 31^ oi^^k Jfia]^ 

£.15^ ^ -*°l^r 3.71^ ^-^4 ^€ comb 

^igo] H7"|<q si^tb ^-^4 ^fi-S S.ef-sHr ^l€^r -i^^M -^tb 

comb -SH^ ^s}-^ sfllH xt|-€: ^sH €3: fc-OT^* ^*>7l ^tt 

£17a ifl*l £17d % £18a £18dfe ^ 7fl^ comb ^ 
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#^ 2002/12/3 



£20-$: ^ <3^H<>11 tCj-E). 47fl^ ^-tiV^sj- ILfo S comb ^igc] 

£22a ifl^l £22g ^ S.23a xfl^l 2.23g^r ^XM^I *W *M3 # 

4i» ^tb £^ ^1* -i^*>7l fl«r S-^, 

JE24^ ^3 «fl*l» s^a, 

^1^1- $n ^€ -f-^Sr ^-1-^ ^r^Hr £^ ^^^>7l ^tb 

£26£- 3l*f| 7fl^ N^b comb ^-g- ^^Hr ^-^4^ 7fl^ Ns7> 2^ 

*14^<|3 nfl comb ^^-i: S^(tree) M-^Jl, tb ^*\) ^ 

comb 7>^^ -M^M ^tb 

H27a^ 4-^4^1 7fl^ N°l <y^^ ^^rO]ji comb ^^-ir ^^Kr 
^ 7 fl^ Ns7> 2^ ^ comb Bel (tree) M-^^L, tb 

n 1 ^] comb ^ 7r-&^r ^ «>^(null carrier)^ «fl^V^- 

£27b^ ^-^^ 7 fl^ N°] ^^^1 ^^r^lJI comb ■¥■ ^# 

^ 7fl^ Ns7> 2^ 7l^<^ comb <g^-£ H^(tree) ^S. tb iHH 
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%:% <&A- 2002/12/3 



Be] ^-2i6\) xcj-ej. comb ^ tt^sH ^ ^4(null carrier H Sfl^Kr 41*1 

<*n m(nuii) t^oiBii- ^<a-§>^ #^*Hr u-^-i: -i^*>7l s.^, 

J£28a ^ S28b^ ^i>^42l 7fl*M- ^ comb n^^Hr ^r-^b 

7fl^ Ns^ 2^ Bfl comb t^H^ (multiple-tree) t 1 ^ q-^-xfl 

al, tt €°1H ^Hf 1 He| ^2«fl ttj-e}- comb ^ SlrWfe- -M^M ^ 

SUA. 

<^ z}- #s^B^}t}- (N/M)-pt jI^t ^sH ^«r* a>-§-*>^- ^-fofl Jf 
M>^4» comb ^^^1 H^(tree) ^25. M-bJ-^uI <>1* >H « He] (sub-tree)S. «H € 
*(| ^-^4* t^H^ (multiple-tree) ?2S q-BhflaL ^ CO mb *r€^- 

S.29fe comb tM3*R5 ^^4^ 7fl^ Ns7> 2^ o}^ nfl t}^H 

el (multiple-tree) t^S^M comb 43^ ^^rfe w <^* ^^"M ^ 

5L30-& * -t^lH S-€- comb 43 1M *>M-^ ^^rr ^ sfllH "r^ ^ 

^ S.^H 7fl^ ^-^4^- comb 43 ^Ir 0 ! ^1"°1 H 

o^l #«L^*1 S.^* ^rfe -i^^>7l H^^14. 
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%:% QA- 2002/12/3 



<32> 3)32. ^r^Hr ^-"S: ^ ^(Orthogonal Frequency Division Multiple 

Access, OFDMA) W ^ =l ^ , ^ o]^- ^ a]^^*) comb 

Ajigcq 51^ OFDMA ^ ^ ^ ^tb 

<33> OFDKOrthogonal Frequency Division Multiplexing) iHJ^r 7 r ^t!: tfl^ 
■i- ^ ^(^= 2^~8^7fl)^ ^tfl^o.^ fcOT-jl, -^tfl^^ -f i*H^Ksub-carrier)» 
^S^H ^^-sr^ ^Ir ^^(multi-carrier transmission) 1H|.2-3>1, 

^3- 3E^r S^a^ ^^-2.^-^ QPSK^^I^^ 256-QAM ^ cf^Tfl ^-g- 

^^(orthogonality)* 7M.J1 °H *W ^ f^^Hr^M^ 4* 

^tfl^(^]# IKhz) ^IJlS. ^S)5l<H ^^£7> ^7] T!fl^-ofl A]^7> Cj-^ «VA>E)<^ 

^^ofl tEj-eJ- ^l^Al^>oi ^t^e^H* M, 500nsec) OFDM $^1} &&°] *H7i 
<35> ^, OFDM »<H4°1Hfe ^ Slfe ^-^^7> A}-g-s|£.3. ^4*r °l-§-JL-i:o] 
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#3 2002/12/3 



€SKFast Fourier Transform, FFT)-i: °l-g-44 3.4=-°. 
s. ^ 9X7) nfl^-ofl a^e :n^r4 44H **L*l^s] A>-g-s] 

jl o^tf. ofll- s.^ f DABCDigital Audio Broadcasting), DVB(Digital Video 
Broadcasting), IEEE 802.11a, HIPERLAN/2 ^§-4 ^H^S^IM OFDM 

£{31, xDSLCDigital Subscriber Line)4 -fHd ^Al^^oflA^ 0FDM4 -fr43!r 
DMTCDiscrete MultiTone) «<}-*M 4-§-4:n ^cf. 
<36> tb^, JtL5.:=7fl^ ^ S^- ^tfl^ (point-to-point) ^4 ^ aI^j^ ^ 

el o]^o] OFDM >#4* 4-§-*H ^^lfe- 4^ 

^^cf. tflj£aj ^^.S.^ 4^ 4^4-4^-% 4^ 3 4=- ^ 

(OFDM-TDMA) , 4^2. =^4^r ^ rf^^-^^ ^ 4^ ^ ^-^(OFDM-FDMA(OFDMA)) 
^4^2. ^BHr ^« fcifr 4^ ^ (OFDM-CDMA) °1 &4. 

<37> OFDMAfe 4 °]^°] $.%} ^#^4 *r 

4, ^#^44 ^hSr 4^4 A^p-ofl 44 7>^^o.S <>l^f-444. s OFDMA^ 4 °1 
Jg-Sfol _S_^Rr *H44 44 ^^44 7fl^7> 4^-tI] 

Jl^^^-S. £-*fl€ ^ ^cl4, OFDM-TDMA 4^4 4 4^°1 3H4€- ^*r-il*r4 & 
H4^1- 0 1 *€A*>7l nfl-g-ofl ^JL^ ^4. 

<38> ofdma#4£t ^ ^4 ^^4» (^r ^^4 3 

7)7} e 4^-44 ^fl^l ^£ 4^4 4-4^4-^H ^ 
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#3 «a*>: 2002/12/3 

<39> ^(Frequency Hopping) OFDMA^ ^ ^ *H^°1H S^r ^tfl ofl 

tfltt ^>4tb *fl-8-£- [Richard van Nee and Ramjee Prasad, r 0FDM Wireless Multimedia 
Communications, Artech House, 2000] % M-^M" $X^r. 



<40> £.la*r ^Bfl^l ^3**r S^-OFDMA^^fl ^Hr ^€ ^4 

o]e^ ^^l-^fl ^ ^71 r^€- ^r^Hr tfl^ a, b ^ c7> ^sjJL, ^€ ^sK* *fl^ 
*12H1 4=-)- £^t°.S^ €sHrth J£la°l| z}- AflS.^(ll)^- 

5> ^sK*^, (Cluster))* q-mhflJL, z}- 7>^(10)^ 43^71* q- 

<4i> 5.1a^l #^fl^ 51^ OFDMA^H^ o)^d{\ ^^7} ^, 

(Cluster )7> 7m S)JL, #5|^B|7> A] TV ^ 

[J. Chuang and N.R. Sollenberger, Beyond 3G: wideband wireless data access based 
on OFDM and dynamic packet assignment, IEEE Communication Magazine, pp. 78-87, July 
2000] *\) ^ 
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#Sj <^x>: 2002/12/3 



<42> £ib^ ^^Hr 0FDMA H <H=H 4^ #^33. ^€ ^f&^^r ^4 

w}<4 ^-o] ^efl7l#oll tcj-3i£ <£^£ ^-^^^ #e^B](40, 41) « 

7> a1?> 3<M$r ^-o] ^6\] ^-fofl iH^rfe £.-?Kburst 

error)* (inter leaving) 4 ^JlS?-7> 

tijo] <g±r #-8r sfl^ 3i^Kr ^ (Burst Error)* 

#3 3. ^*Kr tflAl, a>-§- 7 >^ tfleH ^ ^ Tjr^^-S. ^att -¥-^4 ^1 
f- ^ comb sfl€^ ^ft ^"-£r sfl^ol 3 -MS. 

=-4^- ^ 54^ comb ^^Kr 5^ 3^ ^44* ^ 4^ A 

^*Hr 3-§r 0.3. trcf. 
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#3 «i*>: 2002/12/3 



x\)<£& %SL3,*\, OFDMA^ ^-tiV^S.^ comb ^-^4 ZLf--g: f^fAS^ 3. 

# <&#^ ^J-^m *r SZ^r comb 3^ ^r^Hr ^ ^ ^ 

<46> ^ M^nm ^ ^?ii7i^ ^*n^ n^\7) $n 

>\}9}Q ^^-^i , OFDMA^l ^-^4# comb ^7>S ^*Rr ^-f^l 7] 

comb s-<^^ 3711- #3. 71 comb 43*3 Jf^i^ *l^tb ^^S. 

^€ comb ^Ig-AsL^ 3.4=- ^^51 -g^^ ^ 5fe 

comb 51<$ ^ ^s}-^ t}^ HTO* ^tsHr ^<L3. 

<47> 5E^. ^. ^ofl ttj-s. ^^AHl^ ^71^- ^ ^2fl7l#^ §-^1^* «fl^*>7l ^Sfl 

^r^Hr ^» ^€ comb ^^^1 3.71 S -i^^S.^ 

jL^ ^ejofl ^ C omb ^^Hr ^ ^SL 

^ ^ U^* ***Hr 3* ^^-S. 

<48> Stb ^ °^^]o]l^ ^-71^ ^ ^Hfl7l#^l ^1^* -Sfl^*>7l 

»lt>€ OFDMA^l comb ^7}S. ^-^l ^r^Hr £3*3 ^ 



127-13 




#^ ^x>: 2002/12/3 



« comb ^>£* tM§*H=- ^-1-^ 371JL ^^o.S*] 5L^°fl trj-^- 

^3)-o] ^.g. ^SW^ ^^Hr cq-o]^A]^ f^A^lfe comb ^3*Hr 51 ^ 

21 ill ^sHr ^ ^ y o Vl 3* *fl^Kr #^^3. tb4. 

<49> sEtt <w 6 ^^iib ^-7i^ ^ ^Bfl7i#^ -g-*n^ n^7] #n 

^J^-^i, OFDMA^I comb ^^^ 3.71^3. ZL-f- ^ 

^ comb ^-Br =1^ ^MH^ ^ 3l ^^Hr S.9r*\% ^-S.^ 

o].g. Jl^^- JL^r "S^^r #4^1^ <r Si^ comb 

^^Hr ^ ^S^i € ^ °1^^> ^-i: *r Si^ comb 

^4^r ^ 4^ "<H^ afl^^Rr 3# ^-^^.S 

<5i> S£^b -S- 4€- ^-S^Hfe. 71^1^- -fi ^3. comb ^s)-^ £ 

^ € ?> tH3* ^l^iS)-^ *r Xlfe comb ^r^Hr 

<52> atb * ^<*fl <lH^Hl£r ^ «fl^«V7l <&#^ 3 

4 o a^ ^(pilot toneH tfl*H ^ ^eN <£^ol ^ 
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#^ 2002/12/3 



comb ^^fil S.^ ^ ^ ^ H <H^ afl^Kr 

<L$.*\, 4^ Jf-^h*^ 7fl^7> cf€- <^ 7M comb ^IM: T^^Hb 

comb S=fe ^ ^-^ iflJL, €<M — ^ ^ ^ A 

^3^1 43- comb 43 7fl^ 

€°1H comb 43 7\%£r ^^Kr corab 43 ^ JE<9 

<54> gs^fr HM^I 4^ M^lib ^-71 sq- ^ «flm^>7l *ll 3 

o_S.*\ , iq-a}- 7fl^7> a}^ 7>^1 comb 43^* ^Wfe ^-M, 

^ ^oflAl Eg comb 43 1 §°1 ^.uj-^ £^ sfl^H ^ ^*Hr <ge|4M 

*\S, 7fl^ JfaV=£3}-5. °1^H*L comb 43lLl: 0 l ^lr°l ^M^l 

A ^ ^3^- £ ^ *Kf wj-^ comb 43^ ^sj-^ £|jSL ^ ^ ^ 
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#3 2002/12/3 



^ ^6|| ^^A^, ^2:^ CflolB] Al^^ofl tfl^fl A>-g- 7>^ tfl^<M -g- 

^>7ll wfl^ls)^ 7fl^^ ^•^^.-^-^4 ^€ comb ^IHI tfl-§-*Kr 

aij: x(k)-kfe ^ll^l, #7l Ajjr 

X(k)» ^3°J ^^Hr ^S.^- ^4*r SL^l^lfe *i|23:3] ^ #7) ^^Hr S§ 

^ *J3l X(k)» Al^t ajjt x(n)-n£ ^ ^ ^ ^^H ^€^171 

t)-^ ^ Al^ofl &<*H, TSfl o] ^ Al^ofl tfltfl ^Sfi A]~g- 7\±§- ^4^T tfl 

5-^^711 yfl^s)^- ^^^Hf^^ comb 

tfl-S-^- 415: X(k)-kfe 9m^-9 ^SRr -¥-^4 ItW. #7l 

°m £2. X(k)» tl ^*Hr -2-5.3!* ^5-^- ^4^r £^]7l^ ^4*r 

^7) ^s^r ^ ^ X(k)* a]7> ^ *J3l x(n)-n^r ¥- 

g. ^ofl ^A]^ ^ ul# ^ #71 *| ^-S- al^r 

^Jf3.JfB] a]# Al^. x ( n )» ^ ^fl^S. ^*>^ ^^IS. 

5Lf-*>^ ^4^r £^ ^51 ^*Hr ^ 4^ ^1^^* ^l^W. 
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2002/12/3 

<58> J^, ^ $ #^1-8: ^-4t.V 

31* 7H£S. ^ oj^ofl o.^^o> ^t}. stb, * $a°H, 

<59> oi§>, ^jjna #2:*H ^ofl *fl*H 4* -i^tt^h 

<eo> £2^ -g- ^AHlofl icj-^ comb ^r^Hr 51^ OFDMA t^SS 

a|, jE^dfl w>^- ^^Hr £^ OFDMA ^ (210)4 *r 

Al Al^(230)-^-S. ^€4. 
<61> ^Al Al^^(210)^r €2:^.(211), ^-^4 ^^-(212) , ^4^r £^-(213), ^ 

jl^ ^-HH £:§( Inverse Fast Fourier Transform, IFFT)^-(214) ^ ^ 413: =^1^ 

(215)3. ^€4. >£2^f(21lHH QPSK ^ 
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<&A- 2002/12/3 



% comb ^^-(212)oflA-l ^-^o} ^7} >£^f(21lHH -4^ 

<62> £^(213)«^^fe ^ofl sD^cfl ^tfl ^4 

^ 5L^a|^ X(k)» ^ €^(214)5. t^W. 3 ^ 

JfeH ^^-(214)oll aijt x(k)S.^-el Altr^q x(n)fe 

"41 -tlS. ^^1 ^-(215)^1^1 4^^^. ^11 ^1 ^ ^tt ^^^r ^ (Inter Symbol 
Interference, ISD^r **l*r7l *|*H iSl^tM #<y^ ^ofl o\^5Ln. €3:3 
^ a]^(230)*.S. £<§^r. 

<63> ^a] a] ^(230)^: ^41^(232), jI^t ^FbH ^€^-(233) , ^ 

5=^(234), ^-^4 4^(235), 4^(236)5. ^€4. ^Hd 41 3l *Hi^-(232)^r 
^-41 *4l 3:3(220)* ^-*H ^41 ^1^^(230)^.3. ^€ ^41 ^r^Kn 

-Sl-^ iLJL^* *)l7^H Al^Vog^ y(n)» 31^ €3^(233)51 

oL^ ^^(233)^1^ A^cg^ AJJ: y( n )^ ^^<^<^ A] 31 Y(k)S. 

^€i=r. ^ ^4^r £^(234) °1] *\$= ^41 (210)<*IH ^d\) ^ ^sHr 

comb 4^4- ^^Hr ^ ^SH^ ^r^HrS. ^A^lul, ^-^4 ^ 
-?-(235)o)l^^ o)^ ifs. ^s)^^ comb -¥-*&*a*3.-M ^r^S. S^s]^ 

cflolel Al^» 4^^-14. p>^1^o.s. 4s-*f(236)» ^M^ *1^7r 4€€^ 
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%n ^x}: 2002/12/3 



<64> £3-8r £r ^^1^ ^ ^^S. ^€ COmb ^r^Hr "S^H 

^^Al^oflA^ H 3 ofl £o] ^Sfl A]~g- 7>^ 

tfl^ofl ^sj-^ ^ ^f-*H^» ^^Kr comb *fl€* *}-§-*H 

, comb ^^Rr -^^4*^ ^-t- ^^Hfe comb ^to]e}-ZL ^ 

^}JL <%7] ^-^4 ^f°l2} £.3*IM ^2. 30 

33£r comb ^] *}-%r 7"Rr ^^Hr tfl«W*1 A>-g- 7 >^t!: 

^sj-o} ^s. N> ^ comb ^.g. ^-a^Rt N si , #31 A>-g- 7 >^ ^^Hr 

tH^o^ ^ 7>^^r comb ^» N c 5^-3l ^ ^ ^ cf-g- ^^l^ 

3l*H 



<65> »c 
1] i 

<66> rj, 

<67> Nc : #*f| A>-§- 7>^r ^SHf- tfl«H^ ^ 7 ].^^. comb 7 fl^ SL2.#4\ 

<68>N si : comb ^ ^ ^-^4 7fl^, i*a*il comb 3.7} , i^^fl comb 

^ ^*Hr ^f^H^ ^-1-^ 371 



<69> o^H, N c 7fl z^^l comb 4311-8: T^Kr ^-^4^ 7fl^ N s ^r 31*1^ €^*jH 

7|)^^ ^ Xicf. <4# comb -SH^r 47fl^ ^ 

^€ *r Sife comb 647flSl ^-^sj-S. ^€ ^rS. 
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<70> £3^] »}Q £o] comb 431^ ^^Rr ^^4^ ^^Hr 

cg^oflA^ A^-JVc* a »[h z ]^ #3* 7>*H 6 >*fl^ <r*M24 S^^cf. 

<71> AT =/ ^O^P^c+^i 

j^-gJ-Xj 2] ***** <• =0,o//zervi>/.se 

<72> Tg t 

< Pr 0,l,....,N si -l 



<74> o]e^ comb ^H* 7l^S. tj-^ 34p§- SRf- ^4-^m comb T^^r 

^-^^°] ^ ^ o.s. oX7) v%$-6\] comb 

43 # *>*(|5. ^^Hr ^ 0 W*)Z) J:4« "2^8: *r StL^. Stir comb 4 

<75> £4^- -H- ^3 ^AHH 4^ comb 43 ^ ^^Hr 5.^ 41* 5. 

&°.3,*\ S^ofl ^o] 27B^ comb ^^(50, 51) AA^ ^*Hr 

«■ COmb 43^3 5=<5f 3fl^o] ^4" 7l#^l 
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#3 ^* r : 2002/12/3 



<76> °1#<>IH ^€ comb 71^-^5. ol^bfl Jf#^3i|--i- ^ 

sq^r ^ -H^r ^(partial FFT)^- °l-§-^M ^1^(230)^*1 z}- 



<77> -^SHl ^iL^ ^4 £t}. Jl^ ^ofl 

-ilJ: ^jl^lr ^ *m-S.^ ^L^rCDiscrete Fourier Transform, 

dft)-§- ^*Hr ji^ ^ejofl *M* ^M- 

zl o)^ vfl^H ^P-m^^r. UTO^ ^a*H<* *r€- comb -9 

j£<^ 2] 51 ^ iHH^fe 5L2<5} 

(233)*IH ^€4. 

<78> n- 5L^1H ^U-^(direct) DFT <£#^£- ^^3^ Qo] S^t}. 



<?9> r^-^AT oi *W^! \y^W*, *=o,i..-,7sr-i 



<80> 

<81> w : *l*r 

<82> : ^^Hr Sl^i 

<83> N : 3.91B. 

<84> 0^=e : 3^ *\ A (twiddle factor) 
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<85> <f{ ^*H*3«1H y(n)fe ^ ^1^(230)^1^ *r&b comb ^ ^ 

OFDM #3 T s M-eHU, Y(k)^r y(n)^ 

-tlJil- M-Bt-^cf. ^.Jl^P-^ OFDM ^M* T[^]aj-ji ^ ^-^4 #3 

^[Hz]^r 1/T ^ TkA. ^4 ^4^7V -^[Hz]^ Y(k)^r r ^ k —>^ 

<86> ^^3^1 ^K^^ <?1^^|- A]^^^ k ^ n^r 4^ ^^4^ ^ 

o) zj-z}- 27fl^ €^5. ^€ *r 

<87> //>,=0,1 



<89> <^7]Ai p ^ 15}^*) comb 'gH^: ^"&>fe 7fl7fl^ &^*}JL ^-Sfl 

comb ^^Hr SL^St ^ ^r^Hr ^ *]^S 

^d\] x%z\- o, N c /2*Af , N c /4*Af, 3N c /4*Af, N c /8*Af, 5N c /8*Af, 3N c /8*.Af, 7N C 
/8*Af, N c /16*Af, 9N c /16*Af, 5N c /16*Af, 13N c /16*Af, 3N c /16*Af, llN c /16*Af, 
7N c /16*Af, 15N c /16*Af, ...[Hz] ^-o] s\s.^ ^ fl^h rcj-^ -5-— ^ 



<88> 




r,=0,l 

g»=o»i JV,,-! 
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oo> «^*H33 ^ k Q n4r ^«M4«fl^ ^ Pi> q i( ri , Si 3. ^«}^ 

DFT -q-Sr 4*1 ^*P?t ^*W54 £4. 




<92> 

<93> ^ v x, _ 

<94> *\7)x\, N s =N si , p=Pi, q=qi, r=r it s=Si^T=V 



<95> -M. ^^Al^ofl Ufs.^, ^A] Al^^(230)^Mi ^^Sr #3] ^^7} <>> 

qsf xRHTfl ^-^4 1 ?>^: W". *KH)7fl comb ^3 1 S 1 ?> 

* *ie|*Hr ^^Mlfe ^^5^1^.^^^ ^^Hr ^5.^oll sfl^-^ ^ qi » ^ 
JL 1- ^ <=>1 ^-f g(q, s)*r qi 7} ^o)b.S, N c 5L^H*)1 tfltb DFT <2^:°1 

<96> *£c, 

rrj-^i Y(p, q)« ^7] 3\n*\±r N(= « Vfl^ 4^ # ^^> 0 1 ^^Tfl 5|S- 

5., DFT -§- ^-f ^-S-tb NH 4^ ^ HTfl #<^« 

7fl €4. 
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<97> <^7H N, N si> N c 7> 2" «J ^-f 6 ^ ^e)ofl ^-g-^ ^ &7fl €*=h 

^(partial FFT)°1 ^ «H , ^>JL^> ^>fe ^-^ ^#4^7} comb nM^fc 

<98> jl^ ^l^b oi^fe DIF(Decimation-In-Frequency) ^JLH} ^-af 

DITCDecimat ion-In-Time) 27>^7> flfe^, 3E5 $ 5.6 #7l ^H}3-§: 

radix-2 DIF^ radix-2 DITtfuL^M ^^W 0 lS. S^tb radix-2 ^b^bKI^ 7 ] 

5&*=K ^eH £^-(233) S ^ ^^(214)S 

7l^(radix)ol^. N-XSlH ul^ ^-bH €3^^- io gt ^ ^^o^js. 3^ ^ ^o]^ 

<99> £74 -£8£- *H 32(<4|« #<H, N c = 8, N s = 4)91 ^-f (32-5.S1J5.H DIF^ DIT^ 
A °^^^o] radix-2 H^r ^^H ^^-(233)^1*1^ 41 *#5.» M-eHI^ 

io S ,32)7113 :MM*N £)*fl ^^M, A ^3H*l*r 16(= 32/2)7fl^ ^E^^o]«-5. 
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S^H^r £.5^ DIF ^Bjl-^ol-H, H8<M*r 516^ DIT 
radix-2 ^M°fl £^-(233)7} AA 

<ioo> ^Md^JL ^a1«-(232)» f-^fl ^€ comb ^ ^ OFDM Al#cg<3 # 

y(n)^l ^ ^r^H ^-¥-(233)^ ^^^-(60)^1 ^H*fl3. 

oj^^rf. ^, S.7<H]^^ 31^(1 Sfl^fe n ^ y(n)°l ^ ^^f(233) 

<q og^«. (60)s . oj^^. <g^«-(60)^l -^Sfe ^Sfl #*>S. ^ 

y(n)£| n ^ ^^lM. <g^€ y(n)^r 

o) ^ ^sj.^cg^ Y (k)7> oL^ ^-bH ^^-(233)^ *HS.bK61H ^ 

<ioi> JE^cfl^ ^2.^(61)^ 3.*)$. ^Stt 0^ &*W±3. ^ ^S-Sl 

(61)3 «1B. ^^(bit reverse) *m ^AS^i k ^ ^^Hr ^ p l^r 

<102> £76fl DIF ta$Hf(233)3 ^ *#^)^ #^ ^2.^(61)^1 *i 

^ <g^^l AlJ: Y(k)# # pflS-Hl olJE-5ll^» 7l^S. 7l§ofl n}-5}- H#2r 

£ Y(k)*^l -^MH^ zl#o] ^t}.. Jf«V^s|- afo] oflS.sl ^sflii 7> 

^-f Bflsej cH^siii ^tfls. Y(k) ^^M €^r. 
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<103> 



o] tr|j £^ Dfl2.EK6lH ^r^Hr ^ ^15. Y(k)fe ^4^r ^(65)^ 



comb 4]^* ^*Hr ^-^4 ^=Hr°lH #5LJ*. #3 ^2.^(61) ^ = 

u]H ^#(bit reverse)^ £^3. ^ €4. #3 ^12.^(61)^1) ^^fe ^- u l 

^sj- ZL#^ o§<*| XI ^ Y(k)1^8r comb -^IM: t^*}^ a[s17> S\±r % 

<104> ^^Ald|l(32-i«?lS. ^d\] ^^)ofl^| Pfla.eK61)^ °]^}^7} 

5«1HS. t 2 -^^ ^4- %:^ tflS.el(61)^ ol^Bfl^^ wis ^^(bit reverse)£H com b 

S14 



<105> 
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IS. 1] 



»S| TH|S.eJ(61) <H 
= 31^(10*1^) 
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<106> 



V 
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<io?> s.7°fl £.a]^ a>sq- *flS.BH 61 HI ^r4*r Y(k)^ 47fl*} 

ZLl-a, Jf^4 ^f-b, -¥-^4 nfc (63)3. S^sM ^cf. 

. <>1 ufl *fl 2-^(61)3 <H2.e)l^r ^71 3El«m wy^ ^o] 1, 2, 3, 

.... 31 »1H ^€(bit reverse)^ -#7] £«1 0, 16, 8, 

24, .... 31 7} s\JL nf-a7> M-Bfiflfe ^IJife Y(0), Y(16), 

Y(8) ^ Y(24)7> ^tq-. 'u^S ^-^sj- ZLf-b7> vj-^fe ^^1 ^MHr^ ^IJ:^ 
Y(4), Y(20), Y(12) ^ Y(28)7> S)^, <a«>^AS. ^l-i ^fl^Kr 

comb ^HiS} ^r^Hr ^ ^lis. cfl^^. ^ 27°1H 2.*1€ w><4 £0] ^*Y^ n. 
1-a ^r*Kr & Y(k)^ <^(65)«lH comb ^^a(64)» T^Rr ^ 



<108> ^ £8^1 DIT ^^-(233)^1^^ ^^^(70)<H1 g.7}& 

(70)tflS Al^V <3*j a] J: y( n )7> ^> «y^^tq-. ^, 28*1]^ ^?W70) <H^^1^ & 
O^-Bl 31^ «]B ^#(bit reverse)^ y ( n ) #°] ul^r €^-(233)3 S3 3^ 

(70)3 ^^t*. «83-¥-(70)«l| #*fl <^ y(n)^ n ^ *1 

7i ^Mth}. 27^ ^ «1H ^£sq<H 

<109> 28^1 <^aH(32-5L<£B 3-4- ig^f ^1^(70)3 <H2S|]^7}- 5*>1 

is. ^Jf 1^(70)^ ^2.51]^ alH ^€(bit reverse)^ <^ comb ^p- 

^"sHr y(n)^ ^ &n$r 4^ S2^ 
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<no> 
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2] 
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<m> ^d\) ^-^(233)^ S^WOS. *±3L y(n)fe A i3H*HH *\ 

^ Y(k)7> JH^ ^e}^l ^^-(233)^1 M ^1S.^(71)<^ ^^€1=1-. # 

^ nflS.sl (71)^1 JLAl^ «U^r %:% nfl2.e|(71)^ <HH3l^5>| k ^ ^^Hr 
^M^rx}. ^ ^^(bit reverse)^ &*1 t*^. 

<112> ^ £8 ofl dit o^^^ol ^.g-^ 31^ ^^(233)^1 -ti 

S *-§-olHfe. #^ ^s.e|(71)<H] 7-R>€ ^Hr^ Y(k)7> tfl^ofl 

tilB ^(bit reverse)^ tfl-g-^r}-. 4^ DIT ^Knel^] 3-§-€ S.8 

^ J^H^r pflH.el(71)ofl & Y(k)^ #3(N C )£-S. 

Y(k) ^<>1 JfL^Sf n-f-ol ^4. 
<H3> s ssofl S.X\Q DIT 31^ ^fsH ^^-(233)^ *\3L *#<i^ #^ ^15.^(71)^1 

*l3Mel ^r^Hr ^^^1 ^131 Y(k)lr^) ^l^i: k# «1S ^(bit reverse)^?! 
±% ^S. #H Jftght^ nl-^s}- ^21*>JL ^ ^f^^r ^S-Bl 

tilH 3*1 (bit reverse)^?! 3M 7}# <£^i& «1H ^^(bit reverse) 
^ pfl2.el ^ = 511^1 ^-^Sf nl-* ^ ^-^r^ ^#^1 213 ^#°1 ^^f. 

<H4> <>\m ^o] IE8S1 iflS-eJ (7lH ^r^Hr -tls. Y(0), Y(8), Y(16) 

^ Y(24)2l K SEfe -M ^lS.51 ^He^lif wlB 3 ^1^1 ^ 0, 2, 1 ^ 

30I 5]^ ol 47fl ^-ti]r#^-» nl-aS. ^51^4. #^ *fl-2.BK71)ofl 
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^ ^44: <g<3<i] XI J: Y(4), Y(20), YU2) ^ Y(28)^ K S.^ #^ oflS.^ <HS- 

Sfl^» wlB ^^1^1 ^ 4, 5, 6 ^ 7°1 o) 47fl Jf^V^S. ZL-f-^r 



<ii5> ^ £5oi Dip ^ji^^o] ^.g-^ Alj- Jl#(£7 %^)o)^r 5-6^ DIT 

ol ^-§-^ a]s *#CE8 ^204 ^4- S-tS ^ €^(233)^ #^ *fl3.3 

(71) oil *M-^1 ^#^4 Y(k)^ ^4*r tfleH-H ^4 comb 

<U6> £74 5=8<>IM ^-^4 ^fa1 *fl^Rr ^^4 A}jr Y(0), Y(8), Y(16) ^ 
Y(24)» ^:#*>7l ^S|<Ho> § ^Ei#eH <y-#^ ^oj] ^o] S.A15H 

5£4. S.7 ^ £8^1 44 £°1 €■ ^£4 4^ comb ^*a(64)S 

^s.*>7l $l*fH #*fl ^ofl o^AV ^ ^^-^-n> <S#Sp3 35.3. 3^8r ^ 

<117> 0^7H ^ *l^(230)£r A>^ofl AlJ:^ A]3|-^, ^4=T £.4 jfl^l, Jf£^4 ZL 

3L7l ^§r ^-«fl 7.>Alol ^4=.*flo) Jfi&<£4 Zll-i: 43 <£;n SU^l ^-g-cfl 
<£4 Ajjr Y(k)» ^A>3^olo> § Wl^l-^ol 

£3 It 4* 9X3- 44*| £.7 ^ £8^1 3E*]€ 44 ^^1 tJlBH-sj-ol o^Aj-ol ^^4. 
<U8> ^a] Al^oflAl *HH)7fl comb ^4 -¥-^4 41^-1- 4-^^^ 

j=L«. ^ Jfelofl ol-g-frH 3vfc4 141 &4. 
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<H9> ^Mg, a] ^^(210)^^ OFDM ^^^111 ^ ^ 

^^-(214)^ ^ 31^ ^-eH "a^-ir ^r^Rr^l ^-tiV^sl-l- comb ^ 

«H ^^*>7fl 5^ ^ JL^r <r &l=h 

<120> ^tiV^ O.^. <*] ZL^ €^ <£^Sr ^jgMfofl <q*j) ^S^t-fl, 

<3-£^£- 3L4? ^#(60, 70)JL5- ^sHM§^3 ^J: X(k)^ 

«h #^ ^12.^(61, 7d<m £<h*i*=- 4*1 ^ 

^1^^^ x(n)7> <S<>1^. 

<i2i> radix-2 DIF ^ZL^^ A>-g-*H <* ji^ ^ofl ^a].^. ^sgsKr 

<122> £9^ DIF ^el^cl 2|-g-^ <* ZL^ ^^ofl X^-HS.*! , 3E^^1 

«>4 ^ ^ ^^-(214)^1 ^^^(80)^1 comb ^^a(84)« 

aIj- x(0), X(8), X(16) ^ X(24)^l ^>(0, 8, 16 ^ 24«1 <HJ= 

511^1- 3Hr ^»^^> ^^Hr ^IS X(0), X(16), X(8) ^ X(24)» ^^^ZL ^ 
*1 ^Hfe ^(0)<^1 ^€4. #3 ^Jl^i <g^H^ ^-^3X|- AlJ: x (o) ^ 

*1 x(31)» -&#*>7l ^sH*) ^- w^l-sKI og.^ ^o) 34) ^o_sl 

<=>} ^*>*1 ^ ^3]- ^-o] u^#BH o^AVo] ^J^t}. 
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<123> d\7}*\ comb ^^3(84)1- T^afrfe X(0), X(8), X(16) ^ X(24)^r 

£.2^ ^ Al^^(2io)oflAi ^Sjfe- c-flolBl X\^7} ^^(211)» -f-isfi i$T— 
5. nfl^ji, -ij^^sj- ^^-(212)1- -f-sfl ^ eflolB) ^ 47fl^ 

^-^4^- tM§€ comb A Ajjrofl ^5}^, ^s}-^ 5E.o]OjL 

(213)* -f-*fl ^-71 -^^^V *m tcj-ej- sfl^^l $n ^sHr S^^M 

^ ^SHl ^^(214)3. <^^AH1 Al^o]4. 

<124> ^1^^ 413: y(n)7> <a^5M comb ^^a^ 47fl^ ^^Hr ^ ^ Y(k) 

7> #^5^ 5lA}*}JL 9X^, ^rtfls. comb ^Ha^l *fl#*Kr 47fl£| 

<83 4liL X(k)7V a]^^ ^IJr x ( n )7|- till2.Bl(81)S. S. 

<125> £84 J£9» til5i§fl ^ ^^*Hr ^ 5£^. ^ 31^ ^r^H 

°i4Kg- ^*Kr 3^ ^fs]-^ ¥ 7^ s.^- 0^ ^bi 

^5}o] <£A>^. ^ ^ol S.^- 0^1 o}v| ^-fo^ tf|Bll-^ol <£^# 

JEL3. ^ A]>x^(230)^7.i Jf-g- 31^ ^-^^1 ^^A>-g-*Kr ^-fi^- ^t!: "3^%=^- 
5L ^ ^1^^(210)^1 ^ Jl^r *r 
<126> ^-7]^ £8^ DIT Jl^ €^ <S#-^S.JfEl £9Sl DIT ^ al^r ^ 
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<127> rcj-ej-A-^ comb t^l'S ^ a]^(210)<>1H ^^^^-S 

^ JL^ ^BH fcftJf *r &7] t^^-ofl c^AV^ a?fl #°a ^ SM- 

<128> ^AH6fl 4^ comb ^sHr #el^B| # 

comb 43 ^4*r -SLH.<*J!(65)°1 OT^th ^1* ^ £7*1H a^^l comb 
«H^5- A 1 n#a7> ^^JL, o]^ ^-^4 ^#^1 nl-bS. £.9=3^ , ^ 

^^Htt comb -y«a4H comb ^HbS. ^^Hr £.= ^1 
<129> o]<q. ^o] ^. ^<£| ^^Alcfloll tr|-s^ H*?MI ^3 

4t ehs- ^-^4-7> sJ-i- ^ 

<130> £10^r £r SHH^N oJ-Sj- Jf^S}- H^o) ZLf-JlS ^£Bf 

tfleH^ comb £^ ^^*>7l fl«r E^olJi, 5.11^ 

3-3*14) <* ^-aV^s}- ^*>tH ^^Hr ^^Hr tfl^H comb 

43 ^ ^r^Hr S-^ -i^*>7] 3E^^.S.Ai, ;£HHH-b tt comb 43114 

Jf«V^4 m-^l $13 -?-#^4 ^*Hr JEWfe M-^xflJL ^o.^, H 

7H ^4^r S.9r aflfHSr ^-^tb ^r^Hr £-5i^Rr ^^Hr =fl 
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comb -9^3 ^^4. 5-104 £-11^ ^-^^ ^-w Y(k)<L 

S. £.7^H >g^€ ^-^s}- ZL!-a, ZL#b, ^-^4 

...mm M-^rf. 

<132> £io ^ £.ll<i £A]sl ^o] ^. ^^Al^ofl tr)-H}. 01 ^tt ^-^4 ZL 

•l-o] ^*Hf C omb ^^S. ^^Hr £^ ^€3-2.3. tfl«W<Mfe oi^tb 

^sHr^ comb >8^3. ^3H- £^-&Hr n^S. £^ 

<&±g. ^-§-^1-711 

<133> ^ ^l^l ^7>^>7ll 3^ €*^>7l -2-^3^ 

^7> ^7H>711 comb ^7>S. ^"^ol ^-^4^ #°1 

s-rf. £12^ ol&l^r <^7H comb 43 ^7>S. ^^HH 

<134> £12^ <^a]<*H ^ comb ^7> %^£|*r ^sK 1 tfl^ 

^ comb -a^a^ sfl^OO)^, ZLl-a^l ^7>S. ^^4 ^fb7} ^slSM- 

^ comb ^a ^ comb ^b7\ 1^ 3fl€(91)4, ^fa, b ^ c7> ^sS] 
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^4- comb -ata, comb ^Hb ^ comb ^^c7> ^€(92)i|-, 
a, b, c ^ d7> «^S|5a* comb ^a, comb ^b, comb 43 He ^ comb ^^d7> 

<135> ^, a^ofl ^-tiV^ n-f-ol Hf-a°l JL ^7H 

^-tiV^ ZLf-b, ^-1-c, ^-^4 3.1-d7> ^7>5. ^€ comb ^H^l 

^^?>^ #^>7fl ^cf. oltffl ^>q-^ o]^of| comb ^r^fe 

3^-, ^*fl comb ^*Hr ^^1 Djol^- ^^o] o> 

^o.^ o)^ 4^ comb ^igol z*,^ £_H3H ^tW. 

<136> Stb, ^ *>-§-tb comb nf-o] comb a7> 6>q31 t^-s. ^s}-^ SLS.^ £ 

^ comb ^^ol^ ^» #7H 4^ comb 43 H 0 ] ^r^^-S.^ ^^V^ ^-^sj- 
^ £12^ ^-f^Rr ^» ^o]4. ^ ^ofl ol^6fl comb ^igo] 

comb 43 Hb^, ^V^-^-S. comb 43^0, comb 43^, comb 43^371- ^7} ^S\$r ^-f 
3 ^-^4 ^ Bfli^gT £12^1 ^-f^Hr ^Tfl ^x}. 

<137> £133}- S.14fe ^ wflii) ^-71 ^Htb 37]f ^ ^ 7fl^ comb 43 

H-i- tb *H-*Kr JL^r €«r^-(233)^l^^ a] 

<138> £l3ol rcfs)- ol^i& ^f«3r^ ZLf-fil comb 43^ f^Kr £<*1 

^ £14^ <U^*>*1 ^f^ comb 43 'ti* ItWk ^ 

/•l^r ^ £1351 <^aHH 4^ ^1^^: comb 431M- 
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^4t=t 3-f4 4^^4-7] £.^14. £13 ^ :E14°fi4 3-30.3. 

44 4^(122, 132) ^7} WQ. comb 4*fl ^7>3. 4^ 

4. 

<139> Hi3ofl 44 £o] ^-tiV^s}- ZL-f- a (120)4 comb ^ti4 ^«H-4 zl 

f-b(121)4 comb <^m^7fl 4^ 4£r £4M$(122)^°1 ^ 7 }3. ±. 

-fi^-Sr *r &4. °1 ^^4 ^Ll-ofl tsfl^Hr comb ^^a(123) ^ comb 

^]i§b(124)4 ^*>^4*^r ^4*r ^"^HH^r oi^tb 34 444 4:3 *i4 
4 «fl444 &4- 

<wo> ti>ig6|l £Ufe oi ^ ^-#<£4 ZLf-a(130)3 comb ^4 ^^4 

e(131)4 comb 4^<M JiL4 ^ji &4. 3=14*1] 5F-43 w> 

4 24, ^7>4 Jfi&^4 zif-e(131)^ls:» ^44 4^ 44*401 ^7}^(132) 
4 5=13*1144 ^7^(122)^.4 34b *r &4. 444 ^7>3. 

^#^4 ^-1-4 comb -SIM- ^7>4€ ^4- oi^^b ^-^4 ^1-4 comb 
* ^7>S. %^>^ <=d^44 -¥-^4 ^f-4 comb t^^Rr Ji4 <3 

-St** #4i4€ ^ &4. «^-8r ^-^47> # 2/ 7fl<y 3^ ^-^4 ^4 
ZL^-ofl <?13^*§: -f^4s. ^^4. 

<i4i> 5= 15b -g- ^4 H^HH 44 37] 4 -f^4 3L^°.S. comb 

^4 344 ^=£4 nf^s ^4^ s=4*Hr ^44 4tb 

5=^.2.3.4 , tb ^^4 3.#4 comb tl^ -¥-^r#4 3.1"^ comb ^4^r 

5=4*H=- ^4 31* ^.4^4. 5=^14 7>s.^^r 44 44^ ^s.^ 
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<142> js^ofl 5.a]^ ia>^f ^-o] 7^3. tfs. o^^-o.^. t}€- comb 4JH£: ^:^>^1 € 

cq ol^oflTfl afl^o.^. *>51^- ^ °1 3f-«£: 

3.^ comb ^^Hr £3^5.5. ^ 3*1*1 &7ll ^4n= 

<143> £15^ ^S)^ cflolB]^ ^ofl ^ %xg-^ comb T^^Hr 

JL Jf£#s|- nl-o] al, bl, cl. ... ^rC^m lr<H 647fl)^ ^-*>#:4 

3. ^€ ^-^4 3-1- °1 a2, b2, c2, ... ©14. comb T^Kr ^^43 ^ 

* comb ^H^l 3.71 e)- Ji s>^, -I-^JlM- *1H ^Is^q- 31 ^ 

ofl rflsflA^ ^ a7l^ comb ^iH W^oL, ^ A^*>^ t*W 

€■ H7l^ comb ^©l ^$$= 
<144> o] 7^, ^ 3.7]^ comb ^*Rr ^f(^lt *°1 47fl) al, 

bl, cl, ... ^VM-^I 3# -^(^)°.5L €• 37]^ comb ^H-ir ^ 

^SRr ^-aV^sj- ZLl-(<m# 647fl) a2, b2, c2, ...» SE ^ ^-^4 3f- 

comb W ^ S-^ ^fl€^r ^*Kr *HHH ^ 
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<145> ^^51 C-flolB]^ ^ofl comb Xjig^ 3.711: O]^?]} l^K^Kr A]^^ 

<146> tb^, ^€^Hl°fl 4^ 3.7] ^ comb ^t^r, ^ comb 

371^ ^4=^ ^3*Kr comb -ams. ^^Hr £.°M; ^S'M, ^ 

<147> i£l6^r i*M-<3 comb -^^^ 5.^ 3^6)1 ^ jl^- 

av^^ ^[^§>7l ^tt 2.17 ^ JE18£r ^ 7fl^ comb 51^ sfl^ofl 

41- ul^r ^r^H Si-ti^* li^^r S-ig^-^i, £17 ^ £18^r # *} 

<#$\ comb ^VM-^I <>l^i ^1^1^ ^^*>7l 3tt 

<148> £l6^r ^-^4 3.7)7} 4 ^, comb 43 1M" ^^Kr -^-^4^ *r7> 4^ 

nfl 4^(-^wV^3(- ZLf- a -> b - c - JE^H ^ DIF <&:nel# 

ol jI^t Si^HM ^IJl ^ofl 45} 5116a, H16b, S 

16c ^ 5L16dS. t^SH 

<U9> 5L17^r ^7>S. 371 # 27fl Si comb ^€ ^4 

^ S.^ 3fl€(^-^4- ^-f- a,b - b,c - c,d - d.e^l ^ DIF <£al5l 
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5ii7c g £i7ds. 

<150> £ i7ofl tt><4 ^-o] 3.7} °\ ^ ^-«V^4 Zl#^ comb -S^ol $13 •¥- 

^4 ZLf-^] comb ^^S. ^^Hr H^Wcr ^-f^I, ^2(5L17b)4 #^4( 

5.17d)^^^ o|A>^ol ^l(5L17a)4 #^3(:E.17c)<M4 #1} 

<151> o-|<4 «j-*l*}7) fl^Hfe 5L184M4 ^r=Hr £^ ^ #3* 

= 7 fl «-ti>^3j- ZL-f-^ 3.7] tb^-C^^ ZL-f- a,b - c,d - e.f - g,h&\ 
H^). ^ tb ol ^^-ofl %■ i7fl^ Jf^aq- ^€ comb ^-f , 

comb ^H^l ^^Hr S.^ ^ i^fl^ ^-^s}- ^^Hr 

7fl ^S. -£^3fe 3M^. 

<152> 5L18ofl 51^1^ «><^ £ol comb ^7> ^^Hr # 

^, ^71 tb «>4 ^ol ^-^s). afi *fl^*Rr ^-*>#4 tifl^l^ comb ^H^- ^ 

<153> <5}i£3 JjL* JL^ ^.^^ ^o] 7l ^r^«>^: 

af^l ^cfl^ JE^Kr ^^H) 64 £ol ^rf. 
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<154> G-(g n -hP(r) X OmodJV c 

a 



tg-^ 

Slat ^m^s^ =1^^ 



<155> ofl-l- s-o}, £i8ofl>| Group a, Group b, Group c, ...^ fr^tfl-S. Group 0, Group 

1, Group 2,... 4 tt^SM &jI ^2: ^ lfr* ^-1"^ € 

Si- -g^ ^-71 ^«H3 6^1 M-Bf\} w>4 ^-o] ^sK= S.^ sfl^ ^ ^coofl 

nq-el- ^-tiV^sj- wis GS. ^3*Hr S^-i: , ^4*r #41t=- ^ 

€ ^1-^ 3.7)7} ^4. 



<156> tr^S, ^3 SHH^W 4€- comb -^i^r comb 41* 3 H7H # 

&®o) 2\2=. comb 43 £3 =L7]3.t& <^4^r 5L$M- ^^4. °H 44 ^ 

=^4t tHuH4 Jl4* ^tJW^ ^ fli}. 
<157> £.19^ 3E18<*H ^r4^r 51 4* €^1 ^4^ £fl^<M ^^4^- S^ltt 3H4. 
X\^Y ^9U(£18aW*1 tt 1 ^* ^^4^: £194M 3004 ^ *1*> ^2(5E. 
18b)<Mfe 301, *m ^ 3C£18c)<*IMfe 302, 4(H18d)«H|^^- 3034 ^4. 

£19<M S.a]^ ^-o] Hl7oflA^^ ^sHr S-4*Hr ^-f ^-^4# #4 #3 



127-45 




#3 °a*>: 2002/12/3 



^T§^>7fl 5L^*>tt Sfl^^l ^tt S-^^-S.^ ^7>S. E^«ll 

w>s}- ^-o] ol^tb Jf^H 1 ^ ZLl-^- ^7>S. H^-SM comb -911* n^^Ml 3^ 
^fl^^-Tfl ^>^E. #7H*i o] o-s. J=L£ ZL^ 

<159> ^g, 5120^1^- 5E.15<%*\ ^ ^o] 7 fl^ ^-tiV^S ^€ ^ 

«M- nl- V8*H. comb -8* «tf ^ « ^ ^oJH 

7J4- 7 > £X) S)<>| 5at|-. ^ ^S^S 182 ^ 183^1 3.71 # comb 43 ^ tH^Kn 

5.^a^1j1^> *fe ^-f , a l, bl, cl ^ dia. tM§€ n-f- 
^ comb 43 ^ ^ ^r=Hr H^N^L, 180 g 181^1 3.7}% comb 43 

Tgo. ^-^jl £^Al7lJL^> , a2, b2, c2 ^ d25L ^€ ^-^4 ^ 

-1- comb W ^ ^=Hr 

<160> ol^o] ^sHr ^€^r ^M", ^ € ^ 2. 

5a^, comb ^3^^ ^3if^ ^Q-jr 7]*\Ztv\t\. *\g, 4^711 th2.3.*J tS. 



<158> 



5.20^: Ifr^ 47fl5l -f tf]-^ ^€ comb 43 
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^SHHfc ^ €lr°l -f^l ^ ^sHr» 4 1 €44 ^4- 

^6fl Tfl ts}^ tJM^ 3.71 ♦ #^23 ^ fltK 
<161> iE21^r 4. «fl*l£, £22 ^ £23£- £r <MaHH thS 

-?1tt £^ ^^*>7] ^ £^g.5>|, £213}- ^ ^IrS] zl- ^ 

f>4 ^JS. £^^^r A>-g-*Kr ^-f ^^t!: ^*Hr £^€^1 -g*Hl7> 

£222}- £23^1 £*13 °1 

<162> £22^ £.23^1^ y^2l *fl<|J ^ ^-^4- ^-f^l ^-^3)- ZL#a« <=»> 

^itfls. ^Kb£s|- ZLl-b, c, d, e, f, g, h, i, j, k, 1, m, n, o, p» M- 

<163> £22a*r € ^^Hr £.^=3(1^0.^ ^tiV^s}- ZL-f-aS-^B] b, c, d, e, 

f, g, h, i, j, k, 1, m, n, o, p3 ^ ^^^AS <*13^ =l^°-2- £^ 

*>fe afl^olul, £22b^ € B°fl JE^^o. Jfi^s}- ZL^-aS^-Bl C( 

e, g, i, k, m, o, p^l *H1 ^ 3^1 3 <H ^« ^* 

£Sj=*Kr sfl^olcj-. 5122c ifl*l £22g<*IM£ ^ 3<H ^^Hr £ 

£*l5H ^r, £^= tf^fr ^ £^ 4^.>ll ^S.^ ^3. 
^MHr £^^* € A(£22a) tfl*l € G(£22gH 
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<164> 51234H € A°fl ^r^Hr 51^^ (5123a), C<H1 ^€ 51^H)€( 

5123c), € E°fl ^^Hr £^^(£23e) ^ ^ G°fl ^€ ^MHr SI«€(S. 

23g)£r *W € A°fl ^r^Hr 5L^€(5L22a), € B°fl ^*Hr 51^3«€(51 

22b), 4. Cofl ^MK* 51^=4€(5122c) ^ D<=H] ^^Hr 51^^(5122(1) 

<165> tiV^, *g B^l ^r^Hr 51^^(5123b)^: ^*K1 ^-«>*^- 

^s.pS.jfBl <$&S>\ 51 3fl^o]ji t 4_ D^l ^€ ^r^Hr 

51^sfl€(5123d)^r ^-^4 ^f-pS^M ^^S. $13* ^-^4 ^.-f- 

5i^"Rr ^ 4=1 51H i=}-iMl ^ ^51 tt}^ #o_5.*l XJS. 

<i66> o]4 ^ ^oK* Si^sfm^ a>-§-^- ^-f € ^1 ^4^« *>-8-^ 

.<167> c^)§ 1-^, 5122a^| ^4"r 51 ^ sfl^l ^ 5122b^ ^4^r 51^ ^^2» 

^tj-. -t^- B ^ 7fl^V-ir JlB^r}-. ^r^Hr 51$* sfl^l4 sfl^2^r 
#^ofl o)-^ tij-^c. ^-o.^ sjj^l^. o]^ ^^2fe ^-f- 

* #M 51 ^cf^ ^o] cferl-. 

<168> -*ftb£s}- n-f-o} ^7> Ng^lal ^^Hr 51^ ^7]7> N h ^JL ^ tb ^r^Hr 51 

^ ^71 A>-g-^- ^ ^f-^ *ttt N g *N h 7fl7> ^4. 3" *>-g-*}^r *>M" 
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<169> ^ ai^fl Al^^oflAi y^(^-yJ-^5^ ZL#)6.S. 7># ^*l*Hr ^#^4 ZL 

ZLf- OolH^JL T^ul o>5fl^O.S. £^ ZL# 1,2,3, ...,N g -lAS. ^1^. ^, # 

*D zL-i-g- zil- 0^1 Ai zl# Ng-l^V^l ^W-. n^ji a]# ^^*| nf u ^r *b 
<i?o> ^sHr £^ afl^l* *>-§-*Hr A«^lfe N g ^^ *>-§-*>7> XI JL ^^Hr £^ 2fl^2 

5=4 31)^^71 N h 7> €4. € A^lfe 2-^ ^^4 =1^-°) 4 A>-g-2^ JL $l7l nfl 

^ B^l^i 4-§-£)tt ^^4 ZL-i- ^^o] ^^711 S)7l *fl^olc}.. | AS] 4 

4-§-4°Ml ^JlS 2)-g-^m ^^4 ZL#<^ ^ ^^"^ N g /N h H^31 f ^ $14 

<171> ZL^4 ^^.S. 4-§-*Hr ZLl-Sl ^ 71 ttfl^-oll N g 4 N h ^ 3. 7] ofl 44 ^ 

2]" A}-§-444 TjAj O.^. ZfS) 2:^ ^4^ *r &4. IAS] 4 

A}-g-44 ^ 4~§-4^ 4°H A-ls. ^^1^- ^f-^4 ZL-M N g 4 N h 4 371 

of| rc|.e)- ^4^4. 44a} 4 B^H ^4^ 5=4 ^^2» a>-§-^-oI H *34 4~§-47> 4 

S AlTV ^oflAi ^tg-^>o. W-ti]-^ ZLI-O] ZLf- 0^ ^ € A>-g-*> u °fl 

^-*}^4 ZL-f-i*] ^ ^«W4 ttfl (i+l)«i ^^14. 
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<172> iisr s +zi < iv^ ^ c*-*-X}f>r s +iA 



<173> 5L23^ ^sj-^ =fl^ c41» ^^^m *^h§"4 £4. € AoUtt J£23a^ ^ 

^"71 ^f-^tb «fl*M 3L3j^=h 

<174> ^sj-^ 3£fl^i4 2fe Al^^ofl t^H} ^HH-SVfe HUM € A^l^- N g 

#^£.3. 3}-g-^ ^ N h 7> o]^ ^-71 ofl^ ^^^14. € A 
B] A>-§-7.Hl tfl*H #313-2-3. t^lfrte Zll-^ ^ N h 3. 
<175> Q AS] Z}- X[^}^S, JLi*\-5}T$. *£ 7 ] dfl<2}- t±S.t)-, 



<176> w -4-1 -?V„.-t-l 

g 2 -t-*ZV g -777 < ^ A < % -t-O+l^-^ 

/=-0„ 1 ,2,... 

l*r^ 8] 

<m> ^«H8^I S^-i: ^*Kll N g 7> 2z+l(^r ^-f^l € AA>-§-7> u=2m(^, 

m=0,l,2 (N g -l)/2)£r 31*1 *1 s)JL ^«H83 2:3^- N g 7> 2z<*l 3 

4 A u=2m(#, m=0,l,2,...,N g /2-l)^: 0«i 3$**. 
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<183> J£24^ B}-^ ^IJl^ M-Bj-xfl^- £.^£-3*1, *m SE^ ^71^- ^tb 

OFDM s|-<|^ -tlJ:^ tifl^l aflt- iL^T}. m. ^ofl^^- s}-^ 

^ <*!:£.» ^ ^<HH ^issq- ji a.€- ^V-g-^HlTfl ^ 

<184> <a t ^o S 4131(2100)^8: ^^Hr ^ #3-*- 

n*]s\7] nfl^ofl TgT$d\)x] tflol^ ;g<q-£ comb ^4 ^ 

<*IH 7l^tb ^ ntflS. ^-g-^ ^ 5^. 

<185> ^ s)-^ 4!Jl(2100)» *)Zt ^ 51^*1 *}v+<2} 

comb #^}JL ^ a] (230)^1^ ^^^-t- ^ Jl^ ^ofi ^ 

<186> ol&ltb ^ ^iLfe ^ 4^ *1 S-^ ^^7l ufl^^l ^ A] 

^15(230)«^H sj-^^ ^JK2100)^] ^fl^Vfe- comb °l^M|7fl comb ^ 

<i87> sj-^ ^J:^ ^^71] ^^jel^ ^i^^-s. <£-a- ^ $Ur 

comb 43 413-7} «>^W. 
<188> j£3^ <34HM: comb comb ^^^S. ^JLtfr 

^^V^ Jio^tK o] 5.oflA^ Ji^ ^Sfl Jf^sHr N°l 2048 ^31 

comb 3 N c 7> 16°H comb 431^ -fiJbfrsK 1 N s 7> 128 °fl3. 
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IrcH A comb ^ £3. €^-t!r 4ir ^ 4^*r ^ <£^HM: M^**. 
S3«M comb^-S a, b, .... 5L72\ ^M°fl £^(233)^ ^ ^2-3 

(61)°fl ^-^4 a, b p* 5l^lt4. 

<189> 
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IS. 3] 



comb 


Partial Wi'(blF) 


Partial PFt(DlT) 






4^ # 






a 


2,816 


258 


2,816 


258 


b 


2,816 


384 


2,816 < 


384 


c 


2,816 


512 


2,816 


448 


d 


2,816 


638 


2,816 


448 


e 


2,816 


768 


2,816 


576 


f 


2,816 


894 


2,816 


576 


g 


2,816 


1,022 | 


2,816 


576 


h 


2,816 


1,148 


2,816 


576 


i 


2,816 


1,280 


2,816 


832 


J 


2,816 


1,406 


2,816 


832 


k 


2,816 


1,534 


2,816 


832 


1 


2,816 


1,660 


2,816 


; 832 


m 


2,816 


1,790 


2,816 


832 


n 


2,816 


1,916 


2,816 


832 


o 


I 2,816 


2,044 


2,816 


832 


P 


2,816 


2,170 


2,816 


832 




45,056 


19,424 


45,056 


10,498 




2,816 


1,214 


2,816 


656.1 



<190> #71 comb 6>2fl^S xfl^^s-, -2-^^^" 4^ ^ ^7} 

*7>*frfe M 9X^. ^^H 4i*r ^7> 7># ^ comb ^ ^ #^ 
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3-£{2\ 0*1 ^ = 31^1 ^-^4* if-^b ^-«>^sj- ZL-f-jo.3. ^€ comb -9 

^S^-Bl ^>^o.S 4--id£-^» 4^ -$43* ^r^Hr & 

-ajt-Mi comb -a** , -s^fc -f^^fe- %n *0S.B^ 0*1 <H 

3=31^1 3£f-SRr comb thg-jLS. ^ #5.2) <HS.^ 

<*f| *|#^ 3E^*Hr comb &*\3- 5.7^ comb a, 

comb b, ...3 £^3. -f^^7> SH^h ^^M 0 * 

-tUL7> ^7fl^l #7] ^Hd^Hl 4^ ^7} m^<H 

olBl ^0Ji» ^-^4 ^sHr S^-i: ^^*>7l ^ 5.^5.^ £ 

25<^tt -¥-^4 ^Ll-al-i: ^JlS. 3-^3 *W*fljI ^rf. sj-<g 

$ 41Jl(2300)^ ^6fl rcj-E^- ^.s}-^ 5L^-S}*| &:a ^ Jf^s}- n-f-al^) ^ 

S|<H ^o]b| 4lMh£-(2301, 2302) ^€^1 ^*fl w^^l ^4 

^ ^, ^-^4 ^f-al^l ^ls(2300)^ *teH>H 

comb -a^^-i: ^ *1^(230)«M ^ ^ ^3^1 *fl^i 
^ *7]a* ^iisq- ^€ <gfet}-. oi ^ zL#ofl sH^sfrfe- 

tifl^l^. comb ^<H*H, ^^Hr €*fl 

S-=E^-§: ^ comb ^^3.2) ^s>^ JESf-i- ^^W. 
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<i92> comb ^r^Hr 3^ ^ ^r^Hr 4^ «<HM1 3^ 

^afl tfl^ofl f- #3 ^i^r -*f^4 3.1-^1 comb 

iLfl; ^Ji, comb >5J«* ^^Hr ^IH ^^rS^. 

comb ^^S. ^-^^ rLf-o.3. ^*Hr comb 43 H 

<i93> rf^-oflA^ HsKtree^SS. ^-^4 *9"1H *fl*H -M^. 

<194> £26^: °M*1<4N 4^ 3131 7fl^ comb 43 1M- 

JfiJhM^ 7fl^ Ns7> 2^ ^ comb ^IM- S^(tree) M-Bj-ifl^L, tr 

BH] ^ comb <g€ ^r^rfe ^-S: ^^^>7] ^tb H^S.^ 

, ^-tiV^B}-^ 7fl^ ^=2"ol31 <Q nfl, 7}^tr comb 43 ^ T^Vcr ?fl 

^ Ns» l»2,4,...,2"o_3 ^jt, ol» 2^ ^iSH ^ X^^r]-. # 5*4^ oltij 

^» t+Bi-ifl^- ^^s^ qc-s. 9m ^ *m 

0>}5.^ tb4. £26^1 7># tf$H comb ^ comb ^^^r "7"^ *Hr Jp-i*hfr 

s}.<£| 7 fl=-7> 2" 61 comb ^igol^, o}^ comb ^-z. ^sH=. ^-^4^ 7 fl^7> 

o] comb ^ X ^ 7fl4**H, Jf-Shfr^ 7fl^7} 2" fl olJl ^2)-^ 

frequency offsetH b<£l # x t.^ 7fl^7> z^'o^el 

iLH^( frequency offset)^ ^ b$r * +2<,6 J comb 43^ -^a-^ *"a">«-3. up^o^n} 
, o]l- comb 43^ TMd*fe ^#^43 7]]^7> lo] 3 nfl?}*l yj-4§}c^ ojo^ n ofl cfl 
<5fl ^-tiV^sj-^ 7 fl^ Ns7> 1.2,4,. •,2"s. ^5]^. ( com b) ^ lcJ=(node)3. 5fe 
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(tree) 5U4. <^7]4. ^ 7 fl^ comb ^4 X **A &-§• A (a 

= c), B4 (tree) r 2*i^l Ar ».*7V -^4 #4 2nJEL(nodeH ^ 

3E.^tr4. ^, x c^ k > =1 6\^ x a.bW =1 6\t\. SEtr, x cd^\ #sf\ ^j=(node)7> 4 

4^ X -+$= X °*^ A*L%A. ^, x ^ =1 o]^ ^W=0 o ij7 ^(*)= 0 o]^ ^W=i 
o]c|.. 444, ( com b) ^ Vxj*Xv*x*.x.~ ^ a -. a -- 1 >^. 

(tree) ^"O-S. ^*>Ji °1^^4 xq-el- iL-S-tr 3L44 4-§-*r4 Sfe comb 43 

'^^r tt^, comb 43 1 4 ^ 44 irJE-OnodeH comb 2--T- 4~§- 

€ ^J^-S. 5.4^1, comb ^^^r *fl*l|4^ comb 4J*S4 44 . 

(nodeW $X$= comb 2-^ 4~g-« ^ 5£^r S4*Kr 

^-^4 7fl^» ^ comb 43^ ^4^r ^# &4 ^ &4. 

<195> J£26<*l4fe ^ ^#^44 ^ N°l 24 4^§<a *fl4 4^ ^ ^«fl 

^45$4. ^1 3^ ^4^r *« 4^ 4^^H4 : b ^Al^om ^Al^- 

ofl^ ^ ^ ^f-4 o]-f}- nfl^-ofl ^ ^4 (null carrier)* 4-§-4-7fl 44 ^^1 44 
41- ^-i- ^ jflfe ^-^4^ 7fl^fe 24 4*r^°l 4\i ^4 ^4. °1 ^^Ml £26 
4 ^* 4-§-44 comb ^^-ir ^#431, ^[ *>^4 (null carrier) ^&«\] t^r 
3H44 4*11- 43 *r 3144* 4=1 HH( shift) -51-44 ^(puncturing) 

*H JL'i ^ 5£4. £27a°fl^ -g- ^4 li^HH 44 \t ^4 (null carrier) 
^1 ^4^ 4 0 14-I- 
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¥ 7fl^ JfaJ^l- ^ comb °lf ^^Hr ^HH J£*fl 

^S^W. 3000°fH 30117}*] 7} nfl, ^ aV^Cnul 1 

carrier H ^*Hr c|H^ 3004^1- 3008^ €^(puncturing)*H €^1^ 
^tj-. 3Hb^ ^^-(puncturing)^H ^*>7] *H£-oll ^ ( nu n C arrier)7> & 

^-f^r ^^Ir^r (puncturing)^ ^#3] ^.^^^-J:^ ^> 

(null carrier) 3W3# ^HS.(shift)^ HH^ &51^- # 

^*Kr H^l -g^^H 3000<*1H 3009>7>xl7} ^€ ^0]^]^ nf| , comb 

^71 ^l^r S.^= 4^ ^^HH i^l e) «£ZL ^ ^4 (null carrier) 

£r<*H ^(null) T5fl^lBj# #«S*r->l -M ^ i&**r (null carrier) *h&<% 9X9X^. ^1 °1 ^ 
» ^SH(shift) *H 4^- ^ ^ ^-*H^ ( sub-car rier)S #7* # 

^■qb^r. ^ ^4 (null carrier) ^f^l SlSX^ 3Hb]* 3=H(shift) 
71 tffl^ m ^4 (null carrier) 7} ^£.4 

t^lTll 3^, 2£27a^ J£27b^ »^Sr ^^rTfl 2:^H *r-§-*rfe *fl*ll*r 

<196> 3E.28aS} £28bfe ^ U^HH 4^ N'-i^lH 31^ ig^r* *}-§-■§} 

31 AV-g-frHf- ^«H^ 7fl^ N<>1 2^ ^^o] o}^ nfl , C omb 4^ 
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HsKmultiple-tree) hF^S. M-^iflal, & 4°1M T=H^e| (multiple-tree) ^p-S^l ttj-H^ 

2-^2"^ Tjfl> ^ = S"' 2 ' S ^ a ^ ^ o^cf. aj 7 H «,/-o. o.ol o>id 

olrf. n.2\T£, i-o.-, n o\) tflsfl Hel(tree) a_ i7 fl a>^<^ s.-f- ,=o~'i£3-o} h 

BUtree)3. t 1 ^^^, 7fl^ N* ^-^3 (multiple-tree)* ^ 

&t}. 2.28a^l^ N'=2048°l3L N=1792<^ a io =1 . a r 2 ' a 7=2 s M-H^-xflZL 
S7 'i= 7 ' 1 o24.' sr7 ' 2 =' sr7 '3 =:r 256.' S7 '4=' sr7 ' 5 = :7 'i28^ 57 fl (sub~t ree)# A r -§-^M t}^He] 

(multiple-tree)» tM§« ^7> ^ 9X^. SE^r £28b<^l^ N' =2048*1 ul N=1792^ ^, 
a 7 =14 3. M-Bftflal ^/-^cz-i. -.14)^ 147fl o^ A^w.He|(sub-tree)» cf^H 
(multiple-tree)* 317}- SSl 1 ^. °}7H, ^3. 4€- ^JsLS-Bl (sub-tree) 0 } 

^H.(nodeH Sfl^^Rr comb 'StM- ^^>7] fl*fl 2^ ^*}o} 



<197> 1 ^oj c = p M+ q +K s , 

H] "-"-^ M =0,71 Ej. 

<198> ^r.st^- ^ ti.se) (sub-tree) °l^ri f ^'fe (sub-tree) st^ ^4= 

ol^, ^ id me] (sub-tree) st^l ^-^4 ^r, ^-o.i.^W^-i, 

g'=0,l,-",iV 0 -lo]c)-. 



<i99> £.28a, £28b, ^«Hll<HH ^ ^ SU^l ^3. ^ti.HE)( sub-tree) 6 } 

^=(node)°fl Sfl^V^- comb ^^^r ^S. ^S^. ^r^H , S.263H ^^tr *<Hl-§- 
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(sub-tree)^ 3-g-*H ^-^^ 7fl^» £fe 



comb 44* w?* a°i ^ ^ sa^. ,=o a 'oi « 3 

Ai^B^ (sub-tree)^ ^» &o) 7 ] fl*IM 5**'olal S 6 ' 7 > *r5^ ^ >?Hr*r 

(null carrier) Wfl HM^fe £27a4 £27b^l>H .^tr tfla ^ 

(puncturing)*}-^ 1 -!- 3=B(shift) *H w o Vl 3^r ^H^^lfe 



tV^, tfl^ f3. ^-g- ^S7> 7}^5-^ ^}7l 3}*lH 7fl^ NJ° 

3. ^€ €*fl ^r^Hr rfl^^ M7fl^ <3^f€ Jf^SrS. sub-band) S. 

AititiJ^ (sub-band)^ N/M 5^JB 31^ ^bW AA A}-g-*m 91^. 

0} 3 -fen z}- a^i^j^ (sub-band) ^ ^^^4* comb BBKtree) ^23- ^^r 

iflJl o]t A^ti.Te^( S ub-tree)S. *H ^r^Hr tfl^* 4fB^l (multiple-tree) t 1 - 
2S. q-Bl-tflJL olofl xtj-ej- comb ^ f^tAS^I SE^r 

(sub-bandH 3.7}2) W^f ^ ^tr 

ig-^ ^ &o_^ stb ol^oflA^ oi^ #^ *r SU^K ^28c 

6fl^ N=2048^lJl M=87fl^ A>-g-^ A ^2-i^P>4 256pt aL^ ^-sH €3r 

* A>-g-l- ufl ^/=^ 6 .C'=u-.8)^ 87 fl^ A^a.sel(sub-tree)» *V8-*H c^e.2j 
(multiple-tree)* <%7\ 5£t}. SHfr 3 * (null carrier)7> 5£*r 3 

-fofl^ 5.27a, 5.27b, 528a, 528b^ »^-§r A}-g-^- ^ flr*. 

^3 ^Al^i ^-h} ^ A>-g-tr4. ^"SV^fe ^-tiV^s]-^ 
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7^7} ^ Nr(= 2 ")°a "flfe ^ '^'ol -fr^ 

0,^=0 or U/=0,...,«^. ^ ^ ojt^.. ZL&l^, **-l^-0.-^6(| tfltfl comb ^ ^ 2 """' , » 

A]~g-*H 2.^- S c 'p>fS] comb ^HS. t^^jI, Nr* ^ comb 

treW. 5.28a, J£28b, 528c2r ^ ^-«]r^4» 

(multiple-tree) ^-fofls, ^1 ^^H^ 7 fl^ Nr 

* 3fe comb^ Q%r-$r <t 9X^. S^th ^r^Hr £71 

o =i,/-o,--^o2 z]-z]-o) i§ s.^ a^h^I (sub-tree) °1M SoL*- 9X^. SEth 

^^IH 2^ Jf* 3.4* ^ ^}7l ^*1H 7>^tb ^^Ml 

tr*fl 7fl^ ^iti-He) (sub-tree) °1M comb ^ ^-.^.■•••**--^-7> ^7} <g 

(sub-treeHH comb ^11*3 3" # ^r*Hr^ comb ^S.^. 

-f^^^-S. *r £.29^ £28a^ cf^H^ (multiple-tree) ^S<^|>H 3527fl^ 

JjL^sj-g. -|r o]^6i] -^^V^ 5-^ °l^r. 352=256 + 64 + 32°}5-S. 

AA ^JeLHbI (sub-tree) 1, 3, 5^] , ^4^r #33 comb ^^-8: 

^•^H ^1^=HH 2^ JL^ ^ &5^- 

<202> j£30£: ^3 ^H^H ^A 526, 5.28a, 528b, £28c3 «<HH ^ t!: 

^ofl^ o}g] o)^6\) comb ^5)-^ <3<3HAi H^]7lfe ig-ia* 

^*>7l fl* 5^o]tf. ^ £. 104 5 11* **H comb ^t^l 5^ ZL# <S«H*1 
^*8*Hr ^-fc -i^«r^i=r. °1 ^-f<^m 5€- ^€ comb ^-^4 

^7} ^^1^ ^*EHH n4r ^ejofl ^ ^cV. o]^-^- 
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ofi comb Aj^o] Jf^s)- ^ 7 > $ 7}x] ^-fS. q-^^lfe ^15^ H20 

«o^-i- **M ^ ^^H ^ ^ 

^ =e)6)i ^*>7] 4^-4 ^o] comb ^3*Hr <£<g ^jjuL 

^*Vt}. ^*§"SM #3 ^ ^H^ife £26, 5.28a, S. 

28b, 528c, S.293 ol-g-^e} ^3. *j5L*Hr <g2}3 ^-^4 7 fl^3 comb 

^* 4 ^3 ol*^-^ WW". P(0. 0=P(1)<=N* Al?> 16)| tc^ €3 ^ 
^H^aL a}7H N^r 3*fl -¥-^4^ 7fl^ol4. ZL&|^ comb ^ 

7} ^35$^- ^, 1*11*13 ^^Hr (indicator) ^ t&sty 

^ ZLSlZL, 123 ^^Hr 3L*1 (indicator) ^ 4^ # 

£^ ^tr^r. £30*0 313] ^r7> 167fl^ nfl, £26^ ^ 

6fl 310CW1 ^s- 1 , 3101*11 X **, 31026fl ^4.0, 3103<^1 x ^ ^^^3. ^r^r^r 5.3= 
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-PCO=o,v,i3,3,9„2,-o^ nfl ^4 12 ofl comb 43^1-^ ^l^>°fl ^4^r 

M-b}41&4. S.294 ^44 12*114 lr ^ SX^<=>) t!: -fi^M ^€ 2-€- comb 4 
4<2} sfl^ofl 44 <3^H S.^7l ^7H1 4^ £^ 

514 Sfl^^l ^ ^Al^ofl^ Jfg- JL^ ^ ^tf. 

<205> S£t3r, 5.224 5.23*114 ^^t!: ^4 4€- ^l^r 4^ sfl^M- 

<206> 44 ^ ^4 HSZL^AS. ^m^M ^^S. *r 

7lflMl*|(Al4». efl, i-s.4 ciia, §>s. 4^3., ^-4-71 4^3. 
^ Sftth 

<2o?> 014414 ^t!: «^^r €#tb ^ ^4 44 tH^^ ^oi 

o>4zl, £ ^4 7]^^ 4#^r $444 ^ Hfl 7>4 *l«r. €3 ^ 

^^ol 7}^V4^r ?H €■ «*84 ^Kr 7l# ^4 7>^1 7Hl7fl & 

[**34 Ml 

<2os> -£4 44 ^oi, ^efio) ^4^ ^4 0FDMA°fl 4 -fe 91^ ^-^4* ^ 

1-44 #b^4» 71^4^. 44 ^4^ ^4^r s.^ ^ 

*3<Mtt ^1 ^4^r #3-2-5- ^^4# H-f-*14 ^ comb 

>y£-§- ^4^ ^^HH ^4^ 5E4^s.4 431 4 ^MHr 4*1 
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^^5" ^M^nch BEtt ^f^sHt ZL#^H ^ comb ^tHl 

V^o.^ ^s. cf-E- 2^ u*B* *^ J£^*Hr 3*-§r 

S-#tt. ^ comb ^3*Hr 5.3= OFDMA^^r ^ *1 ^ 

sfe 71^1^- Ali^ofl^ ©l^^M comb tflWfc 

n>^. af^ofl AVMH ^^^S-l- a^sJ-H: ^ 

^ t-flolBl7> ^^fe ^.f"# *1?> ^ Ai^ig-O.^*) oj-Lo^ 

3 7>*lfe ^^*>7fl ^sHr £.^*Vfe *2fl*H, € 

S.S. o]^^- X\7} ^oj| tt^ #7fl ^sHr 2<^ ^L5L*| € ^ 

-f ^-^4* -&^}^ 71-g-^^l ^-^4 afs] 3.7} # ^^1-^1 «l3ll*H tj-STfl 

^cq^uj, ^ 7 >^ ^-^4 $13 S|7fl -t^^S^l ^--g- JL 

4^ ^eHl ^ ^-g- a] <£*v^ 7j± 7 \ ^tfl 7 > slTfl ^7>€ -¥-**4 nl- 

7> Xi-ir 3^ ^sHr S-^-i- ^ ^ 

£^JfS] #^7> S|tfl7> SlTfl *>71M-, ^7>€ ^##4 3 "MS. 

7]^^ ^tiV^3Xj- zlI-^S. ^s)-^r £^ ^ €^ ^^1^4 
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*J=* t^}^ *>J1 ^HI i=riM *>i=. ^sz). Jf^s}- affi] 4i = S 

* fA)i a^s^ £.3.^ 4. # #^1^1 4. SEtb ^fl^ * 

7 ]jf i^-i- ^j^H ^=1^- comb ^HS. nfl^g-ofl *r41 

^ &rf. o] nj) s)-<g^ Aijr* ^^-^ comb ^H^Sr A>-g-7>^t!: M- 

^ SXn Sfe, 4lJi£. £.3.*! 2. 

<209> stb, ^ ol^^l -^-^Hr *L*# 6 1 ^ comb H^(tree) 

t+BNH comb *r€^§- ^^-S. ^Tfl ^m^-S.^ 

^ flt*. He) (tree) ^2^1 2}tr ^ ^ «<H^ 7.1£-3£.3.*r ^-^4^ 7fl^ 
«q. oj^o] A^J-cr ^-^^ 7 fl^7> 2^ «fl ^-§-^: Xl^r. ^M 1 ?}:, ^ 

«>^(null carrier)^] ^«fl #*(| ^-^^ 7fl^7> 2^ ^^*o] o}^ ^-f°fl£ 31 
o)t% ^5.H(shift)M- ^(puncturing)* BeKtree) ^a&ofl ^tb ^ ^-§; 

3-8-^ *t Stb, e) (multiple-tree) ^^r *r^^ ^^1 

JfaV^sj-cq 7fl^7} 2^] ^l^ol ohd ^JH 7>>^ $1^- 

Stb, Hel(tree) ^-^He) (multiple-tree) ^S^^ comb ^ 
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S.^ ol^tffl 7 fl^ ^ Sa^. °1 comb ^ ^ 

comb xM^fe a^ofl ^ SltLELS. ^4} # 

^ ^ $14. comb 3^ 2^- comb -8*** 7>^tb ^ ^^Hr #3* 

(tree) t^es) ( rault i ple -tree) ^S^H ^ia ^€ comb SEfe comb ^ 

^ ^^-«^r ^ ^r^Hr 

§iol t§-^ 2] 51^ 3)- ^ ^3 ofl ^<>1 7>^}£.^- ^ ^ Si o.^ rfs.- 4<>11 

<2io> str ^7> N7fl^l ^Sfl a>-§- ^s^r tfla^ M7fl^) ^iM.^^-(sub-band)S. 

^^(sub-band)*}^ -#71^ *r€-8: 
S.^=Al7laI A>-g-^>fe A|ti.^^(sub-band)£ S^a]^^ nfl^ 
S. ^-§-^2:71- 7>^*Vi^" ^ o)^3\. 7)*]^] ^ ^ = ( sub-band HI ^f- 
^^(N/M)^ Jl^ ^*8^-JliM <^^>^ #^1^. 
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5L^ z|5L ^^Hr 4^ *<HH &<>H, 

Al^bfl tflsfl *}7l ^o] ^ a>-§- 7Hr ^^Hr tfl^ofl 

Ai 5-^^711 wfl^lsm ^ 7fl^a) ^-^4-^-^^- -=^-5. comb tfl-S- 

^sHr <83 ajs. x(k)-k^ ^^Hr <y^-» *ohm ; 

^■71 <£<*| AlS. X(k)» ^3*1 S.*^ £^ ^T^Hr £^Al7] 

A>7l ^ Ajjr X(k)» AlTi X\JL X(n)-n^r Al7> ^ ^ 

3i4f ^-e)6f| ^Alfe *fl3#7fl 

♦ S^-*Rr ^4^r £^ *U ^=Hr ^ ^ 

N c : ^ ^^Hr ^Tg- 7 >^^ comb 7 fl^, ^sHr JLH^ 

N si : nflafl comb *fl^ ^-^4 7 fl^, i#*fl comb 371, i^H comb 

^H-i: ^*Hr =L^ 3.7} 
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^=0,1,....^-! 



\gr=0,l,...JV c -l 
2] 

#7l *)l3#;fe 

>a-7l ^4^r k<>fl t^-ej- *fl3#7J13 ^-71 ^ ^15- X(k)7> 

^ ^o.s. *Rr ^^Hr H3= 3^ ^ 
3] 

#7] ^3^1^ 

Decimation In Frequency ^JLH^l 4^ ^ 3.4? ^3^, 

^•71 <3 31^ ^Ejofl ta$HM <HS.3I^4 ^7l oiiaj^s k7> 

pfl^sl<H ^71 ^ 413: X(k)7> <9^s|fe 3 
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# ^go.5L £«J= *U ^^Hr ^ ^ y <HL 

4] 

•#7j ^3^7^ 

Decimation In Time til5]fi 4^ ^ ^ ^«r°l t*!^, 

f4t k7> fp§5H ^-71 ^^Hr ^ ^ X(k)7> <^£^ # 

# ^is *m ^r^Hr 5^ 3^ 4f* ^ . 

[^T 1 * 51 

^-71 ^13^:^^ 

# 4^8 ^ ^4^r 5=^ zjSL ^4^r 4^ H J"^ . 
6] 
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o]^2\ A^<fl ^ comb ^IHI tfl-§-^ ^sj^ <g<3 X(k)# ^7>S. 
^-71 ^7>S. ^£]^ X(k)*f H^fl ^S|<H 9X^ comb ^€1: ^*Kr 

<y ZLl-ofl <?l^ZLl-o.S. ^€ comb tfl-§-*Hr ^3*Hr ^Ul^I ^ 

^ ^.S. 5.^ 3 3! ^^Hr ^ ^ ^ • 

[3^8" 7] 

^"71 ^]4^:74]^ 

^71 ^sHr <3<3 aijt x(k)» 3.71^ ^-^4 nf 05. «- 

«>^4 ^f^(^) W^l7]^ 3 

-i- ^SLS. *Hr T^Hr *U ^^Hr ^ ^ ^ . 

si 

#7l ^12^7^1^ 

^-71 ^^Hr X(k)# B.7)2) £.^3 
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^AS. Sffe ^ Cf^ ^4? 

I^T 1 * 9] 
10] 

#71 ^12^:7)1^ 

#7] ^7] comb TM§*Vfc ^-^4 ^L#3j- #7] ^7> "H" 1 ^ comb 

■§• f^AS. ^ £^ 3^ -g-^ 4^ ^ 
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/>(/) :^4t S-ef *83L 

11] 

%7] 2-7] comb ^M3*Hb ^1-^- ^^Hr ^ 

* ^^.S. *Kr ^^Hr ^ -g-^- ^ 

[^t^ 12] 

^l%°fl &°H, 
^•71 *ll 2^7)1 

3.717} comb -^^S. ^ 

* ^^.S. 5L<*= ^ 34* 

[^"S 13] 
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S.^ comb ^*¥r 5^ *H€* ^r^Hr 5^ ^lfe 3 

^ 4*3 O.S. SHr ^sHr S.^= 3] in ^ ^ ^ . 

14] 

^■71 *ll2#31fe 

^ SL€- al^-sMI tfltsJW ^.^tb ^t4t #3^- ^r^Hr 

^i^s. «Vfe ^4=^ S-^r ^f 1 ^ . 

[3^8" 151 

^-oltt -fi^ ol^6fl tfl*(H ^c]^- sfl^# £JE^- ^^Hr 5=^ *1 

^ *Vfe ^3fHr £^ *U ^4^r ^ ^ ^ 
161 
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#7] 32^1 

# If-^JlS. *H=- ^^Hr £^ 2]S ^ t}^ ^ 
I^t 1 "* 17] 

^15%^ sa°w. 

#7l ^12^^- 

# iHJAS *Hr £^ 3^ ^^Hr ^ ^ U-^ . 

18] 

^3^r7fl^^i comb 4J^4| tfl-§-*Hr a]?! y(n)-n£r ^^V 

Als y( n )» ^€ ^^Hr SLZ.%°-3, 431*1 ^lfe ^16^1; 

^•71 Al^> o§<3 Al^. y(n)» ^^Hr ^ ^ Y(k)-kfe- ^4^r 
^ejofl ^a]^ 42:*Vfe *H7^*H 

# c| 3E«-«Hf ^*Hr *U ^^Hr €^ ^ 3# 

127-74 



%^ <£x\: 2002/12/3 

W=?*b 191 

A 18^ 5A°H. 

-tls Y(k)7> #^3^r 3 

-i- ^ o g_ «h=- ss* ^ ^ ^ . 

\^=t% 20] 

^19%°fl 5H°H, 
■#7] *l]73:7fl^r 

Decimation In Frequency ^ ^ fc«r°l t^ 5 ^, 

^-71 ^ JL^f ^PeH ^^.sll^ «1H ^ ^"71 ^ 

^ k7 > *HsH ^-7] -ils Y(k)7> ^ 

^^.S. ^^Hr £^ ^sHr 4^ 

[^^8- 21] 

*fll9^1 9X°]*\, 

Decimation In Time ^JLH^ofl ^ ^ ^«r°l ^^U, 
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#7] ^ o^efl^ #7l ^sK= ol^)^ k7> ^ 

*m<L3, *H*BS\o] #7} ^Sj-^ ^ -tlJL Y(k)7> #^£]tt 3 



[^■tf 22] 

*ll20% »1 21*^1 9X°]*\, 

# 7 ] Jf«- ^&<LS. ^"71 ^^Hr <83 Y(k) 

231 

^"71 *H#?)H ^*fl comb tfl^>^ ^MK- *§<3 4lJl X(k)7> ^7>5. ^ 

^*fl ^ comb ^*Hr ^-^4 nl-sl <?1^ tfl-g-^ 

#3 #0.3. ^"71 <^ -tlJL Y(k)» #^^l7]fe ^ 

-8: ^<LS. S.^ 3^ ^r^Hr 4^ 
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24] 

»123^1 $X*\*\, 

#7] ^IJL Y(k)fe 

25] 

* ^£.5. S.^ 2] 51 ^*Hr ^ ^ 
[^^J- 26] 

* S-^^-S. *Hr ^^Hr S-^ 33. Mr A^- ^ • 
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27] 

•fr ^ *Rr ^4^ 514 ^jh ^sj-^ 4^ ^ ^ . 
28] 

#7l ^ JL^ ^€^4 ^H^i ^ ^7] ^ Jl^ ¥4°fl ^ 

^ JHJ°.J5L ^ ^4^ ^4 4^1 ^4*r 4^ 3«*r *<HL 
29] 

^#44 7^7} ^= 2 "^ tfl -#4 =^44 2 ofl comb -a^^r 4^§-4 

i), ii), iii)4 ^* **M ^##44 7fl^ Ns7> 1.2.4.-.2-S. ^4fe # (comb) 
^li*^ ^=(node)3- ^ He) (tree)* t^^oL iv), v), vi)4 44 
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1,2,4,- ..2-3 JftiV^s]- 7fl^» 5fe comb ^-8: ^r^Hr ^# ol^ofl 
# ^ o_ S ^ ^sHr ^132. ^ ^ ^ . 

i) 7MJ- ^ 2nS.S -*Vofe comb ^-i- ^"SHr 7fl^7> 2 "<y comb 

ii) i^H. -*"i.o£| t^-g- -5r>^ ^JE.» rg- comb ^H^T ^*Kr ^^4^ 7fl^7V 
2 "" 1 <?1 comb ^ ^^'S tf. 7fl#*M, -^tiV^cq 7 fl^7} 2 n ~ a o]jL SL 
H^( frequency offset)^ b9l # -* r *"* < ?l t £o| ^ ^ 7fl 
^7> 2"" fl ' l oUi J2.H35( frequency offset)^ AA * +2 "^l comb ^ Ar2 ""-* 

- sr 2*-'.&+2«s 13-; 

iii) °i# comb -a«* ^a^Hr ^-^^ 7ii^7> io] « 14^1 *k^bh <3<3} 

^ n*f| tflsfl «.tiV^^ 7 fl^ Ns7> iA4,-^"s # (comb) ic^ 
(node)S £fe HE) (tree) ^a"* ^ . 

iv) Ji7H S.€- comb ^^-i- A}-g-*r*l ^ Si^S. 2 a] 

v ) cl^^ n^-sf A>-g-*>xl ^ comb ^^>J1, 
^€ comb zl ^ ^H-CnodeW comb 2-^ ^o.s 5*1 

vi) comb aflafl^ Sfl^ comb 41 ^ ZL 2tJ=(nodeW 
comb s£^Sr SL*f- A}-§-^ ^ % o.S 
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l*Stt 30] 

*H29%°ii 5a°H, 

^ Jfi&«£3^ 7fl^ Nol ofl ^'= 2 "^1 tfl*M ^29^^ i), 

ii), iii)^- HsKtree) ^S* ^§>ul *RM: £ ^ 

*}±= c-flolB]!- €^*Kr 3 

-§: s.^ o.^. ^ 5.^= ^ 4^ ^ y <HL 

31] 

*H 29*8-41 Sl^i, 

ii), iii) £<>1 Bel (tree) t 1 ^* tHS*^ *H1* ^ ^g-^1 «fl^> 

^ m Tsqol^l* #^*Kr ^ 

32] 

^1129^ SM*!, 

ii), iii)4 HBl(tree) ^*>3I *H1^- ^ «Jr^4 Jf^l sfl^ 

*Hr ^ ^130^^1 «<^* ^-§-*>31 *)131^ y <^* ^-§-*> 
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33] 

Ft 

f>\ZL (<^7"H «*.*-o....^ 6.o] o>i^ ^) zj-zj-o} /=o,--.«ol] tflsfl 7fl29^ i), ii), 
HBHsub-tree)3. tM^jI. -f^^N 7fl*r N-i: (multiple-tree)* 

^*>ul A2m^\ iv), V), vi)3 ^ 1A4.-^ ^-^4 7fl^» £fe *}7l 

^^sl comb ^*Hr ^l^ 6 !] ^*Hr 7 A 

^ s^ios. ^ 2) JE ^^Hr ^ 4^ ^ ^ • 

^W*^ =0,71 Ej- 

^r.stfe- (sub-tree) A^Hel (sub-tree) st^ ^^Hr 

Sl^i, A-^miq ( S ub-tree) st^ -^-^4 ^, ^-o.i.-.c^/^-i > 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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